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C., Matsuoka, K., CHS Group 
Since January 2000, new ECH transmission system 
has been provided for CHS experiment in Toki-site. The 
conditioning of 53.2GHz gyrotron made a progress. The 
output achieved the nominal maximum length of 1 OOms 
with moderate output power of 200kW. Transmission 
efficiency has been evaluated to be 75% so that reliable 
100ms/150kW ECH power injection is available. The 
operation parameters in this case are, beam voltage of 7 5k V 
and beam current of 16A. By changing magnetic field of 
super-conducting magnet surrounding cavity of gyrotron, 
output power can be varied. It has been confirmed that the 
maximum injection power attained 240kW (320kW output) 
with the same beam voltage and current, and decreased 
magnetic field. 
However, the transmission system needed 
readjustment. The beam profile inside CHS vacuum vessel 
was measured using IR camera and cardboard target with 
short pulse power injection. Two-dimensional temperature 
profiles on the cardboard at various positions along the 
beam axis are measured and analyzed by gaussian fitting 
such as: 
T(x) ex: power(x) ex: E(xY'2 ex: exp(-2(x/w)"2). 
Here, w is a beam size at each position. From the data set of 
w as a function of distance along beam axis, position of 
beam waist can be evaluated. The analysis showed that the 
beam profile had its waist at about 400mm upside from 
CHS midplane. It is out of plasma, and at the midplane, the 
beam size was about 45mm. This value was a little wide for 
CHS vertically elongated plasmas with about 150mm minor 
radius at the midplane. The designed value of waist size 
was 20mm at the midplane. 
The cause of this discrepancy would be attributed to 
arrangement of 3 mirrors inside limited volume of injection 
port (see Fig. 1), and very small waist size (comparable to 
the wave length of the beam) designed at an interval of M3 
and M2 to avoid interference of the beam with upside edge 
of M1 and vacuum vessel of the injection port. 
To solve the problem, the injection port was 
reconstructed. The port was partially enlarged as shown in 
Fig. 1 by hatched area. The position of M3 was moved 
1 OOmm outside, and the surfaces of M3 and M2 were newly 
designed with the same boundary condition of beam 
profiles at the vacuum window of the injection port and at 
276 
the midplane. 
Figure 2 shows that the beam after the reconstruction 
has its waist near plasma midplane and that the waist sizes 
in major radius direction and toroidal direction are about 
26mm and 30mm, respectively. 
The final mirror M1 is two-dimensionally steerable. 
The beam positions at midplane were also measured with 
the cardboard target. Displacements of the beam center in 
radial and toroidal directions from an origin were confirmed 
by the measurement as functions of numerical values on 
scales of micrometers for mirror steering. The beam 
steering with the focused beam enables to localize the 
power deposition on CHS. 
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Fig. 1 A schematic view of the reconstructed injection 
port. The hatched area shows the enlarged volume. The 
steerable mirror M 1 is positioned at 700mm upside from 
the midplane. 
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Beam profile after the reconstruction. The 
minimum beam sizes in two directions are positioned near 
the midplane. The solid curve shows designed gaussian 
beam with waist size of 20mm at the midplane. 
